Characterization of Chinese hamster ovary cells with impaired spreading properties on fibronectin.
The development of receptor-defective or -deficient mutants can be applied to the investigation of cell-matrix interactions including cell adherence and spreading. In the present study we developed a series of ethyl methyl sulfonate (EMS)-induced Chinese hamster ovary (CHO) cell mutants, which adhere to fibronectin but have impaired spreading characteristics. Using morphometric analysis, a significant suppression in the degree of cell spreading between the wild-type and the mutant cells (P less than 0.001) was seen. This inability of the mutant cells to spread adequately on fibronectin also resulted in a decreased number and diameter of stress fibers as compared to wild-type cells. The decreased cell spreading of the mutant cells was not due to inherent differences in cell size or volume, as determined by fluorescence-activated cell sorter (FACS) analysis. Since integrins, specifically the fibronectin receptor (alpha FN/beta 1), are important in cell adhesion and cell spreading, we carried out a comparative immunochemical analysis, using a monoclonal antibody to the beta 1 subunit of integrin (7E2). Western blot analysis of cell extracts and cell membranes indicated that both wild-type and mutant cells expressed the alpha and beta 1 subunits of the fibronectin receptor; the mutant cells displayed reduced levels of the subunit. Immunohistochemical analysis indicated that, despite the presence of the receptor in both cell types, their patterns of localization and aggregation were different. The wild-type cells showed a needle-like distribution of the receptor, in contrast to the clumped appearance in the mutants.(ABSTRACT TRUNCATED AT 250 WORDS)